In many forecasting models using fuzzy approach, discrete fuzzy sets were used as a basis for calculating the forecasted values. However, these types of models cannot provide the forecasted ranges under different degree of confidence. In this paper, a hybrid fuzzy approach which combines the hypothesis test, natural partition method, trapezoidal fuzzy numbers (TFNs) concept and heuristic rules is proposed. The hypothesis test is used for determining the trend and seasonal pattern, natural partitioning method for determining the interval length, TFNs for representing the linguistic values and heuristic rule for obtaining the forecasted values. The tourist arrivals to Sarawak Malaysia during January 2007 to December 2012 were employed as data set. The result shows that the data have only seasonal pattern with no trend pattern. 17 linguistic values in terms of TFNs have been generated. The forecasted ranges under different degree of confidence can be obtained. The proposed hybrid fuzzy approach can cater for trend and seasonal time series data, and can produce forecasted ranges under different degree of confidence which can provide more information on the forecasted values.
Introduction
In economic forecasting, [1] states that the classical time series method cannot deal with forecasting problems in which the values of time series are linguistic terms represented by fuzzy set. Moreover, traditional time series requires more historical data and must obey normal distribution [2] . [3] was the first introduced the definition of fuzzy time series using the enrollment at the University of Alabama from 1971 to 1992 as a sample set. Many improvements have been made on the fuzzy time series method proposed by [3] . [4] presents multi-order fuzzy time series and adaptive expectation model to increase prediction performance. Other than that, [5] proposes an improved fuzzy time series model for dealing with seasonal time series data that can affect the forecasting performance. The aforementioned models used discrete fuzzy sets as a basis for calculating the forecasted values. However, these types of models cannot provide the forecasted ranges under different degree of confidence.
Tourism industry has become one of the important sectors in many countries in the world. This industry has contributed major sources of economic for the countries by generating tax revenues, growth of private sectors, employment opportunities and development of structures. Therefore, forecasting tourist arrivals is important as it can facilitate for assisting strategic, tactical and operational decision making of both the public and private sector. [6] used hybrid fuzzy based on empirical mode decomposition and neural network to predict tourism demand. In other studies, [7] applied the fuzzy approach with ANFIS method to forecast tourist arrival. [8] and [9] proposed Mamdani fuzzy rule and weighted fuzzy time series, respectively, to forecast tourist arrivals. This paper proposes a hybrid fuzzy approach for forecasting tourist arrivals. The trapezoidal fuzzy numbers (TFNs) were used to represent the linguistic values of data instead of using the discrete fuzzy sets as appear in many previous fuzzy time series methods'. The usage of TFNs has contributed in producing forecasted ranges under different degree of confidence which can provide more information on the forecasted values. This paper is organized as follows. The next section introduces basic definition on fuzzy time series and TFNs. Section 3 presents the proposed hybrid fuzzy forecasting approach. The procedure and results for forecasting tourist arrivals is presented in Section 4. In Section 5, the discussion is presented. Finally, conclusion is given in Section 6.
Preliminaries
In this section, the basic concept of fuzzy time series and TFNs are presented. Fuzzy time series was first presented and defined by [3, 10] . The definitions of fuzzy time series are given as follows: 
where  represents as fuzzy operator. The relationship can be denoted as (
Definition 4. A trapezoidal fuzzy number
The arithmetic operations between
Proposed Hybrid Fuzzy Forecasting Approach
In this section, the proposed hybrid fuzzy approach is presented. The proposed approach consists of three main steps which are investigation on seasonality and trend pattern, development of model and verification of forecasting approach. The proposed approach is given as follows. STEP 1: Investigation for seasonality and trend pattern. i. Use line chart method for determining seasonality For data with seasonal variation, deseasonalize data using ratio to moving average. 
whereby  
is the level of significance defined by user, n is the number of the time series data, and d is the number of negative variations for seasonal pattern of data. ii. Develop new trapezoidal fuzzy numbers (TFNs) based on the intervals. From [12] , assume there are m intervals which are
The linguistic terms , , ,..., , , 
where t R is the actual value, t F is the crisp value and n is the number of data.
Forecasting Tourist Arrivals
The yearly historical data on tourist arrivals to Sarawak State of Malaysia is used to demonstrate the foresting performed by the proposed hybrid fuzzy approach. Figure 1 shows the time series data from January 2007 to December 2012. Figure 1 , the seasonal variation seems to follow a 12 month cycle. Table 1 shows the deseasonalized data obtained using the ratio to moving average method.
Here, assume  
H Therefore, the deseasonalized data do not have a trend pattern. After fuzzifying data in Table 1 , the fuzzy logical can be generated and further produces the fuzzy logical relationship group as shown in Table 2 .
The final forecasted tourist arrival   t F can be generated by using Eq. (9) since the historical data only have seasonal pattern. Table 3 shows the forecasted tourist arrivals from January 2011 to December 2012. 
Discussion
Based on Table 3 , the possible forecasted interval under different degree of
can be obtained. Table 4 shows the forecasted interval for December 2011 from 0   to 1. The decision analyst can determined the possible forecasted number of tourist arrival under different degree of confidence. The forecasted TFNs in Table 3 have to be defuzzified to crisp numbers using centroid method. Then, the root mean square error (RMSE) and the mean absolute percent error (MAPE) can be calculated to evaluate the forecasting performance. The RMSE and MAPE for the proposed hybrid fuzzy forecasting are 38315 and 0.065% respectively.
Conclusion
In this study, a hybrid fuzzy approach is proposed to forecast tourist arrival to Sarawak. The result shows that the data have only seasonal pattern (no trend pattern). 17 linguistic values in terms of TFNs have been produced. Furthermore, the forecasted values under different degree of confidence can be obtained in this study. The performance accuracy, RMSE and MAPE for this study are 38315 and 0.065% respectively. This proposed hybrid fuzzy approach can cater for trend and seasonal time series data, and can produce forecasted values under different degree of confidence which can provide more information on the forecasted values.
